Plain language summary
A number of studies in many countries have examined the level of job/career satisfaction of dentists. In general, dentists have a moderate to high level of job/career satisfaction. This study aimed to close a gap in the research by assessing the job/career satisfaction of early and midcareer dentists in China working in Beijing's large, metropolitan dental school. China's health care system is undergoing reform, and thus this was a good time to check on the job/career satisfaction of dentists. Chinese dentists' total career satisfaction score was moderately high, a result fairly consistent with other studies. Several differences based on demographics were noted in the total score and individual scales making up the total score. Most notably, female dentists and dentists working 21-40 hours per week (vs >40 hours per week) had higher total satisfaction scores and higher scores on a few individual scales, including personal time, professional environment, and overall professional satisfaction. Results of the study are discussed in light of previous research, and applications are made to health care reform and leadership.
Review of literature/introduction
Job satisfaction has been described as a "positive emotional state resulting from the appraisal of one's job or job experience." 1 A dentist's career satisfaction impacts a dentist's performance. It is also closely related to general life satisfaction, as they
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Cui et al both reciprocally contribute to an individual's happiness and overall well-being in the community. 2, 3 Studies have focused on job satisfaction of dentists, which have been conducted in many countries and a variety of variables have been studied. Most of the earlier studies used well-structured questionnaires, which measured both overall job satisfaction and satisfaction with different facets in dentistry. In the USA, one comprehensive and well-known analysis of job satisfaction in dentistry was conducted by Shugars et al. 1 The study used the dentist satisfaction survey (DSS). The results showed 58% of the variance in overall job satisfaction was explained by nonwork life quality and five facets of the profession including respect, delivering care, income, relationships with patients, and stress. Another study of job satisfaction among Canadian orthodontists showed the most satisfied dentists were older, reported higher incomes, attended more continuing education, and employed more dental auxiliaries; in contrast, dentists were most dissatisfied with the threat of malpractice, level of income, demands of managing the practice, and amount of personal time. 4, 5 Several studies on job satisfaction among dentists have been done in European countries as well. In the UK, since there is a different health care system from the USA, more comparison was done among different groups of dental care providers. One study measured levels of work pressure, job satisfaction, and other factors related to occupational stress in community dental service staff in north Wales in 1993. 6 The community dental service staff showed poor levels of job satisfaction and psychosomatic indicators of stress. The perception of control of the individual's working practices was highly influenced by organizational demands. Harris et al conducted a study comparing facets of job satisfaction for practitioners working in the different organizational settings of personal dental services (PDS) practices (NHS personal dental service), general dental services (GDS) practices (NHS general dental service), and practices where there was a mix of NHS and private provision. 7 An 83-item questionnaire including questions from the DSS was used. Results showed GDS dentists working fully in the NHS were least likely to be satisfied with their jobs, followed by PDS practitioners, and then GDS dentists working in mixed NHS/ private practices. Private practitioners were the most satisfied. A similar result was seen in a study in Macedonia -namely, significant differences related to working conditions were found between public practitioners (moderately dissatisfied) and private practitioners (very satisfied). 8 In the Netherlands, the relationship between Dentist Job Satisfaction Scale and Dentists' Experienced Job Resources Scale was analyzed. 9 In this study, dentists reported these as the most rewarding job aspects: seeing immediate results, a focus on aesthetics, and long-term results of working with patients. All job resources showed a positive correlation with job satisfaction. Another cross-sectional survey on job satisfaction in Turkey identified these significant factors related to overall satisfaction: age, the type of social insurance possessed, income level, the presence of dental auxiliaries, and the number of patients examined per day. 10 In Germany, a study showed that dentists were satisfied with "freedom of working method" and mostly dissatisfied with their "income". Both variables are extrinsic factors.
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And one Lithuanian survey indicated self-perceived lack of self-esteem, loneliness and, especially, depression had a high negative impact on dentists' job satisfaction. Increasing age significantly reduced the possibility of nervousness or depression and also increased the possibility of being satisfied with dental practice. 12 In Australia, New Zealand, and some Asian countries, research about job satisfaction among dentists have also been published in the past years. Several studies in Australia showed that the majority of dentists who responded to the surveys were satisfied with their current dental job. 2, 13, 14 Differences existed between private and public dentists, metropolitan and nonmetropolitan dentists, male and female dentists, and dentists of different ages. Workplaces that offer job autonomy, competitive pay, flexible working hours, and minimal administrative burden may improve dentist job satisfaction. A study in New Zealand comparing gender differences in dentists' working practices and job satisfaction indicated that male dentists were generally more satisfied than female dentists. 15 In 2006, Jeong et al measured job satisfaction among registered dentists in South Korea using a modified version of the DSS. The study showed that the mean score of overall job satisfaction among South Korean dentists was 3.2 out of 5. 16 Patient relations, perception of income, personal time, staff, and specialty training are important work environment factors for job satisfaction among South Korean dentists. Another study also using a modified version of DSS conducted among 66 registered dentists in India showed a mean score of overall job satisfaction among dentists was 3.08 out of 5. 17 The most satisfying aspect was income (3.7) and the least satisfying aspect was staff (2.5).
Dental care in China is predominantly government financed with the majority of dentists working in public hospitals, although there are increasingly more private practitioners. In 2009, the Chinese government published a foundational document driving the health care system: "Guidelines on Deepening the Reform of the Health Care System." This 
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Job Satisfaction among early and mid-career dentists in China document focused on providing "safe, effective, convenient, and affordable" health care services for all citizens by 2020. 18 During the process of the reform, numerous changes have been made and dental care has been affected in many aspects as well. Some major changes of dentistry in China include new basic health insurance coverage, more market-oriented private practice and multi-sited licensure. These changes raise many questions. One of the most fundamental questions is: how satisfied are today's dentists in view of a changing health care environment? To date, no research has focused on the career satisfaction of dentists in China.
Assessing the level of job satisfaction among early and mid-career dentists provides a key barometer of the dental profession in China. Young and mid-career health care providers are most directly impacted by the health reform in the near-term and long-term. They are also in a stage of developing personal habits in professionalism and leadership which will, in turn, help to shape the future changes of the ongoing health reform. Measures of job satisfaction can be used to identify problems or issues that dentists have from their daily work, to monitor the effects of the health care reform, and to educate dental students about the realities of dental practice. The results could also be used to uncover ways to improve dentists' working environment, to counsel the policy makers of the current level of job satisfaction among dentists, and to inform health care reform.
The goals of this study were to: 1) investigate the level and distribution of job satisfaction among early and mid-career Chinese dentists working in the public hospital, 2) examine differences in satisfaction associated with demographic and practice characteristics of the Chinese dentists, and 3) initiate discussions about program and policy implications for improving job satisfaction.
Methods and materials
Survey instrument
The survey instrument, Chinese dentist satisfaction survey (CDSS), was developed based on the DSS, a standardized instrument with established levels of reliability ranging from 0.60 to 0.92 for both the subscales and overall job satisfaction. 3 The CDSS instrument was transliterated from the DSS with minor modifications made to reflect cultural uniqueness more appropriate for Chinese dentists. A similar approach was successfully utilized in another Asian country. 16 The CDSS consisted of 38 items: 7 items to measure the factor of overall professional satisfaction and 31 items related to 10 work environment factors. The Supplementary material reproduces the CDSS. Note that negatively phrased items were incorporated into the survey, mirroring the practice of previous studies involving the DSS; negatively worded items are underlined in the Supplementary material. The work environment factors included: perception of staff, income, professional relations, professional time, delivery of care, patient relations, personal time, professional environment, respect, and stress. The 38 instrument items were randomly assigned in the CDSS to yield more reliability results and to manage response bias. All items were measured by a 5-point Likert scale: 1=strongly disagree, 2=disagree, 3=neither agree nor disagree, 4=agree, and 5=strongly agree. The questionnaire also gathered information about the demographic and practice characteristics of the subjects, including gender, date of birth, hometown (rural or urban area), highest education, specialty training status, years of practice, and working hours per week. The rural/urban carries distinctiveness in the Chinese culture because government issued Household Register clearly denote "rural" versus "urban". The survey was written in both Chinese and English using the online survey software "Sojump". "Sojump" is an online survey system similar to "Survey Monkey" (surveymonkey.com), and Peking University has a subscription to this software. Institutional approval for the projection of human subjects was secured for the survey and entire research protocol from both the University of Nebraska Medical Center (#495-16-EX) and the Peking University School and Hospital of Stomatology (#PKUSSIRB-201627035).
Subjects and study design
The study population consisted of all licensed dentists between 20 and 45 years of age working in a tertiary dental hospital in Beijing, China. The name list of 414 dentists was obtained from the human resources office of the hospital, 367 of whom had available email addresses. The initial emails to all subjects with a cover letter and a link to the online questionnaire were sent to the 367 dentists between December 2016 and January 2017. Follow-up emails were sent 2 and 4 weeks later to the dentists who had not replied to the initial one. Completion of the survey was viewed as informed consent based on the institutionally approved protocol from both universities.
Statistical analyses
The survey data were collected from the "Sojump" software using Microsoft Excel 2016 (Microsoft, Redmond, WA, USA) and then the entry errors and outlier values were reviewed. Negatively worded responses were reverse-scored so that higher scores represented higher satisfaction or 
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Cui et al attainment. The score of items for each factor were averaged to determine the degree of satisfaction. The average scores of each factor were classified into three categories based on the mean score in line with previous research:
4 dissatisfied (1.0-2.5), neutral (>2.5-<3.5), and satisfied (3.5-5.0). Total career score was defined as total score of all items. All statistical analyses were conducted using SPSS version 22.0 (SPSS Inc., Armonk, NY, USA). Independent t-tests and analysis of variance (ANOVA) were used to compare variables of demographic and practice characteristics.
Stepwise multiple regression analysis was used to identify predictors or total career score and its related personal and professional characteristics, and the factor of overall professional satisfaction and its related personal and professional characteristics. p Values <0.05 were considered as having statistically significant differences.
Results
Of the 367 initial emails, 8 were undeliverable. In all, 170 respondents completed the survey, resulting in an adjusted response rate of 47.4%. Table 1 summarizes the descriptive data of the respondents. Of the 359 subjects emailed, 145 (40.4%) were male and 214 (59.6%) were female. Sixty-four (37.6%) respondents were male and 106 (62.4%) respondents were female. The gender percentages of respondents were consistent with the total surveyed subjects. The mean age of respondents was 33.17 years with standard deviation of 5.81. About 29% of the respondents were from a rural area, 70% were from urban area. Sixty-one respondents (35.9%) reported to have master's or doctor of philosophy degree, and 109 (64.1%) had completed Doctor of Dental Medicine degree. The majority of the respondents (94.1%) finished a specialty training program. Eighty-three (48.8%) respondents had ≤5 years of experience in practice, 45 (26.5%) with 6-10 years, and the remaining 42 (24.7%) had ≥11 years of experience in practice. Ninety (52.9%) dentists reported working >40 hours per week, and 74 (43.5%) with 21-40 working hours per week (Table 1 ). Since only six dentists reported working <20 hours per week, this group was excluded from statistical analysis. Table 2 depicts the average total career score, averages on the various subscales of the CDSS, and the distribution based on the three categories of satisfaction on the subscales: dissatisfied, neutral, and satisfied. The mean score of total career score of the respondents was 123.12, with a range of 82-157, and with a full score of 190. The top three highest mean score factors were professional relations (3.70), staff (3.66), and respect (3.57). The three factors with lowest mean score were personal time (2.39), income (2.56), and stress (2.66). The majority (50%) showed neutral with their overall professional satisfaction, 12.4% of dentists showed dissatisfied, and 37.6% showed satisfied. 
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Job Satisfaction among early and mid-career dentists in China Table 3 reports only significant differences observed based on independent t-tests and ANOVA. Significant differences in total career score and several factors were found based on gender, working hours per week, and years in practice. Female dentists (p=0.01), working 21-40 hours per week (p<0.01), and years in practice ≤5 years (p=0.03) had significantly higher total career scores. Dentists who had experience in practice ≤5 years also had higher scores of factors of professional relations (p<0.01), respect (p=0.03), and overall professional satisfaction (p=0.04). Subjects who had 21-40 working hours per week had higher scores of factors of patient relations (p=0.02), personal time (p<0.01), professional environment (p=0.01), respect (p=0.04), and overall professional satisfaction (p=0.02). In addition, female dentists had higher scores of factors of personal time (p=0.01), professional environment (p<0.01), and overall professional satisfaction (p=0.04).
The effect of demographic and practice characteristics on total career score was evaluated by a stepwise-regression analysis (Table 4) . Results showed that working hours per week and gender were significant predictors of total career score. Table 5 displays the stepwise-regression analysis focused on predicting the overall professional satisfaction subscale score using other subscales of the CDSS. Four subscales significantly predicted the overall professional satisfaction subscale score: respect, delivery of care, income, and patient relations.
Discussion
To contextualize this study, it is critically important to have an overview of the professional lives of dentists in China. A majority of dentists work full time in public dental hospitals, and most of the hospitals are in medium to large size cities. Dental hospitals with the highest reputations are usually affiliated with dental schools. Similar to dentists in other countries such as the USA, Chinese dentists working in those hospitals have considerably demanding work responsibilities including developing/teaching didactic classes, conducting research, mentoring dental students, and providing direct care to their own patients. Such a demanding work load often necessitates working 50 hours week or more. The hospitals are also open all year-around including weekends and holidays. Dentists and their supportive staff team members are hired by the hospital human resources office under different kinds of contracts, with dentist salaries paid by the hospital. In general, the income for dentists in China is in the upper third of all occupations; and some dentists earn additional income by treating their own patients. The dental board examination in China is only designed for general dentists, and a universal general dental license is issued after passing the examination. There are specialty training programs for dentists who want to practice as specialists. Patient referrals occur when dentists evaluate the case as complex and beyond the scope of their clinical skills. Dentists fulfill a variety of leadership functions, including leading the direct provision of chairside dental care, organizing clinical operations, and likely serving over the course of a career in some formal role as a program director or department director or, possibly, dean.
Career satisfaction among dentists in China has been brought into focus in recent years since health care reform is raising new concerns about relationships among public hospitals, dentists, and patients. The initial goal of this study was to investigate the level and distribution of job satisfaction 
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Job Satisfaction among early and mid-career dentists in China among young and middle-aged Chinese dentists working in the public hospital. The mean total career score was 123.12 out of 190 (64.8%), and mean overall professional satisfaction subscale score was 3.28 out of 5. These findings parallel results of other studies conducted in the USA, Australia, South Korea, and Sweden. 3, 13, 14, 16, 19 Although the total career score showed the dentists were generally neutral or satisfied with dentistry, there was considerable variability in satisfaction levels. Respondents were more satisfied with professional relations, staff, respect, professional time, and professional environment. Since the subjects were working in a high-level metropolis public hospital, professional support was sufficient, staff were hired and managed by the hospital, and patients generally respected the reputation of the hospital. Respondents tended to be more dissatisfied with personal time, income, and stress. It could also be explained by the public hospital contracted working model. Dentists surveyed needed to sign working contracts with the hospital and work defined hours per week. The hospital collected professional fees, and dentists were also asked to conduct research in addition to clinical work.
The second goal of this study was to examine differences in satisfaction associated with demographic and practice characteristics of Chinese dentists. Results showed that female dentists, working <40 hours per week and practicing ≤5 years were generally more satisfied with dentistry, especially in aspects such as professional relations, professional environment, patient relations, personal time, and respect. The questions asked under these subscales can be found in the Supplementary material. Working hours per week and gender also predicted total career scores, with those working 21-40 hours per week and females enjoying higher total career scores.
Shorter working hours per week may indicate conflictive professional demands such as not enough time to practice dentistry due to other competing work responsibilities; or, shorter hours may indicate lower organizational expectations in certain areas of responsibility expected from other dentists. Conversely, longer working hours may likely point toward high and very demanding organizational expectations. Dentists working ≥50 hours per week may still not be able to fulfill all levels of job responsibilities, potentially resulting in fatigue or burnout and/or compromises in their personal/ family lives.
Two studies in Australia and one study in India indicated that female dentists had higher job satisfaction than male dentists. 13, 14, 17 Some other studies conducted in the UK and Turkey reported that male dentists had higher mean career satisfaction scores than female dentists. 16, 10 However, other studies found no differences in job satisfaction between genders. 11, 12, 20 In our study, there were more young and middle-aged female dentists working in the public hospital, consistent with the previous study showing the worldwide upward trend in female dentists. 21 One study showed females, on the average, rate caring or helping motives more highly than do males. 22 It was true that childrearing and family responsibilities greatly impact females' working life and that female dentists are more likely to take a career break. The higher job satisfaction scores in female dentists surveyed may also be explained by more personal time and relatively long maternity leave, which was offered by the hospital. In China, males are culturally often expected to bear more responsibilities at work than their female peers, and may potentially also assume more leadership roles.
In contrast to our findings, several previous studies indicated that older dentists were more satisfied or less depressed with dentistry. 12, 14, 17, 20, 23 Since this study only focused on early and mid-career dentists, 48.8% of the respondents had practice experience ≤5 years. Compared to countries such as the USA, dental education in China is much less expensive and young Chinese dentists usually do not have significant student loans and the associated financial stress of making sizable student loan payments. Most of the younger dentists surveyed, finished the graduate school programs in the same hospital and still kept the professional relationship with their advisors. This might have provided greater professional support than older dentists who did not have advisors in the same hospital. In addition, young dentists beginning their careers in an advanced hospital face intense competition, and may, therefore, have greater motivation to perform well and fulfill their dreams. However, after several years in practice, dentists take on increased responsibilities both from work and family, and could have somewhat waning passions in their careers.
The majority of the subjects in our study worked ≥40 hours per week (52.9%), which was longer than the results reported by some other studies conducted in the USA and the UK, but was shorter than one South Korean study. 3, 16, 20 Increasing working hours can increase the risk of burnout, anxiety, and loneliness. 12 Longer working hours also means less personal time and less freedom of a working schedule, contributing to lower job satisfaction.
The final goal of this study was to initiate discussions about program and policy implications for improving job satisfaction. Our study indicated that the factors of respect, delivery of care, income, and patient relations were related to overall professional satisfaction. These findings may suggest a need to offer more courses on patient management in dental schools because dental students get their knowledge first from dental education and tend to implement work habits learned in school in their future careers. The results may also suggest a need to offer early and mid-career dentists, hospital managers, and health care policy makers courses about practice management to define the standard of dental care and other policies. Salary structures to reward those working extended hours is another potential policy implication. Developing and implementing strategies to create a more respectful working environment could also improve job satisfaction among dentists in China.
Dentists are considered as leaders at work. Some of the dentists we surveyed are department directors and a few of them will become directors soon. In general, leaders with higher career satisfaction will foster positive work climates and develop hopeful career tracks through role modeling and mentoring. Total career scores and overall professional satisfaction scores were significantly different based on years of practice, with the lowest scores for dentists with 6-10 years of experience. Further research would have to verify and define this finding. Lower overall professional satisfaction for dentists in the 6-to 10-year career range may result from increasing professional responsibilities in both management and research in addition to patient care. Another key finding with leadership implications is that the professional relations subscale scores showed this alarming trend -scores decreased over the career span ≤5 years (3.95), 6-10 years (3.49), and ≥11 years (3.42). The items making up this subscale were "There is an insufficient number of specialists (more experienced dentists) to whom I can refer patients" and "I have high quality specialists (more experienced dentists) to whom I can refer patients." Arguably, scores for professional relations would increase over time, not decrease. There may be underlying organizational or professional leadership issues at play causing this drop in scores across the career span, particularly in view of the respondents working in a hospital setting alongside other dentists. Culturally, mid-career, older dentists may be less likely to seek referrals for patient care as a part of "face-saving." In addition, the absence of official specialty certification in the Chinese health care system may also result in lower professional relations scores for midcareer, older dentists.
Several limitations of this study need to be mentioned. The online survey utilized in this study included no open-ended questions. And, obviously, no direct observations within the hospital or interviews with dentists were conducted. Multiple methods of data gathering would provide much more detailed, richer findings. As this study is based on a cross-sectional sample, causality of any associations may potentially be called into question. The subjects included only a limited sample of early to mid-career dentists working in a highlevel metropolitan public hospital; thus, findings obviously have limited generalizability. For example, the results may not apply to later career dentists. Furthermore, respondents were not queried about their specific leadership roles, and these roles could clearly impact the hours worked per week and the various dimensions of job satisfaction. The adjusted response rate of this study was 47.4%, and this could have skewed the results. As a group, those choosing to complete the survey could have had generally higher or lower levels of job satisfaction. Nonetheless, recently published similar studies reported response rates for health care professionals including dentists, of 35%-68%, and thus the response rate in this study may be considered acceptable.
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Conclusion
For early and mid-career Chinese dentists working in a metropolitan public hospital, total career satisfaction was judged to be good overall. Professional relations, helpful staff, and respect were the most satisfied factors, whereas lack of personal time, low income, and heavy stress were the least satisfied factors. Overall job satisfaction showed a high correlation with respect, delivery of care, income, and patient relations. Significantly higher job satisfaction scores were predicted based on gender (females being higher) and working hours 21-40 hours per week (vs >40 hours per week). Courses focused on practice management could be designed for dental students and dentists. Policies defining the standard of dental care and increasing dentists' income need to be made; strategies improving respectful working environment and reducing stress are also suggested. Future studies exploring the career satisfaction of Chinese dentists would build upon this study by: including a larger sample size, involving more hospitals in other regions with varying demographics such as population, investigating how leadership roles impact job satisfaction, and utilizing other feasible multiple methods such as observation and interviewing.
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Supplementary material
Chinese Dentist Satisfaction Survey
Note that negatively worded questions are underlined here but were not underlined in the actual survey administered to research participants.
This study focuses on job satisfaction among dentists in Peking University School of Stomatology. The following survey has been adapted from the Dentist Satisfaction Survey (DSS) , 1 one of the most comprehensive and utilized measures of job satisfaction in dentistry. Permission to use the DSS has been granted from Dr. Shugars. 33. The income that I receive from my job is most satisfactory for my needs.
7. My income is not nearly as high as that of other dentists.
30. My income compares favorably to that of other professionals.
Professional Relations
32. There is an insufficient number of specialists (more experienced dentists) to whom I can refer patients.
9. I have high quality specialists (more experienced dentists) to whom I can refer patients. 
